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NOTES  AND  COMMEN''  ^ 

Under  this  headingr,  as  occasion  arisefl,  the  Bulletins  issued  by  this  Department 
will  contain,  as  an  appendix,  such  comment  as  may  seem  necessary  or  advisable  upon 
matters  relat  ^  to  the  work  of  the  Department  in  connet'tion  with  the  administration 
of  the  Adulteration  Act,  the  Fertilizers  Act,  the  Feeding  Stuffs  Act  or  the  Proprietary 
Medicines  Act. 

It  frequently  happens  that  correspondents  ask  information  regarding  the  above 
Acta,  of  sufh  a  nature  that  the  matter  in  question  possesses  general  interest,  and 
comment  upon  it  would  prove  acceptable  and  useful  to  others  than  the  immediate 
questioner.  In  such  cases  the  reply  may  find  a  place  in  these  columns.  For  con- 
venience of  reference  these  notes  will  be  numbered  in  scries. 

A.  McGILt, 

Chief  Analyst. 
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Deputy  Minister  of  Inland  Revenue. 


Ottawa,  May  4,  1918. 


Sib,—  b.isr  herewith  to  hand  you  a  report  upon  ninety-one  samples  purchased  by 
our  insi)ectors  throughout  Canada  as  Liquor  ArsenicalU.  or  Fouler  $  Solution,  in 
October.  Nc  <  mbe-.  and  December  of  last  year. 

The    ;.-.        .  inspection  of  this  drujr.  under  the  Adulteration  Act.  was  made 

ill  1909,   -  ted  in  Bulletin  No.  175  of  thU  series.    It  dealt  with  seventy-five 

>ainple.s  w..         .e'    judffed  by  the  standards  for  this  article  as  defined  by  the  British 
I'lmrmac.  p«>in,  edition  of  1898. 

The  arsenic  solution  of  the  1914  edition  is  essentially  identical  with  that  of  1898, 
and  is  of  1  per  cent  streiiffth.  No  rocopiized  variation  from  theoretical  values  was 
indicated  in  1898,  except  in  so  far  as  tiis  might  be  inferred  from  the  fact  that  25  cubic 
centimetres  (mils)  should  discharge  the  colour  of  .50-8  to  509  cubic  centimetres  of  deci- 
normal  iodine.  Theory  requires  50.5.3  mik  of  the  iodine  solution,  so  that  the  instruc- 
tions of  this  edition  permitted  the  liquor  arsenicalis  to  be  slightly  stronger  (1-007 
■  n.toad  of  1000)  than  1  jK-r  cent.  The  edition  of  1914  requires  that  only  50-4  mils 
of  deei-normal  iodine  should  be  decolourized  by  25  mils  of  the  liquor,  thus  permitting 
a  trace  less  than  1  per  cent  of  arsenious  acid.  The  error,  if  any,  is  on  the  side  of 
safety. 

1  made  a  suggestion  to  the  effect  that  a  variation  in  arsenical  strength  not  to 
exceed  0-020  per  cent  should  be  allowed  in  the  drug.  The  United  States  Pharmacopoeia 
(revision  of  1916)  permits  a  variation  of  0-025  per  cent  in  either  direction,  thus  requir- 
ing the  arsenic  content  to  vary  from  0975  per  cent  to  1-025  per  cent 
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It  is  upon  this  basis,  which  in  my  opinion  is  very  reasonable,  that  1  have  judged 
the  ninety-one  samples  now  rettorted.  The  results  are  very  disappointing.  1  find  thut 
only  twclvj  samples  meet  legal  r<  liroments,  the  British  Pharmaoopctal  requirements 
being  even  more  stringent  than  those  of  the  United  States  Pharmacopffla. 

Many  of  the  oanipies  are  so  far  from  accurate  as  to  compel  the  conclusion  thut 
great  and  culpable  carele»stie»8  is  shown  in  their  preparation.  While  the  perfectly 
definite  limits  of  varia'ioii  permitted  by  the  pharmacopoeias  compel  me  to  dcclan- 
adultered  all  samples  showing  excess  of  arsenic  amounting  to  0025,  or  deficiency  to 
the  same  amount,  it  is  proiK-r  to  point  out  that  while  many  samples  depart  quite  widely 
from  these  limits,  a  considerable  number  are  but  ulightly  over  or  under  strength  in 
mraenio.    The  following  synopsis  shows  the  variation : — 


Deficiency  tn  ArienU;. 


From     0.0:S  to  O.OfrO. 


Above 


o.oso 

0.075 
0.100 
0.200 
0.300 
0.400 
0.600  . 

Total. 


0.075. 
0.100. 
0.200. 
0.300. 
0.400. 
0.500. 


Samples. 

13 

11 

10 

25 

7 

4 

t 

1 

76 


Exceat  of  Arienic. 


From     0.026   to  0.060. 
"         0.050         0.076. 
Above    0.100    


Total . 


The  work  of  analysis  of  this  collection  was  placed  in  the  hands  of  Mr.  Westman. 

assisted  by  the  aiialyste  in  charge  at  Halifax  (Mr.  Forward)  and  Winnipeg  (Mr. 

Forster),  and  I  have  pleasure  in  submitting  his  carefully  prepared  report,  as  follows:— 
giB, — I  beg  to  submit  to  you  the  following  report  dealing  with  the  examination 

of  ninty-one  samples  of  Liquor  Arsenioalis,  commonly  known  as  Fowler's  Solution. 

These  samples  were  collected  in  October  and  Norember  of  last  year,  and  are  reported 

from  the  laboratories  as  follows : — 

Halifax i 10  samples 

Winnipeg ^^ 

Ottawa *8 

Total 91        " 

Liquor  Arsenicalis  is  essentially  a  1  per  cent  (1%)  solution  of  arsenioua  acid 
(AsiO.)  and  should  contain  3  per  cent  by  volume  of  compound  tincture  of  lavender, 
B.P.  1914,  p.  213.  The  powdered  arsenious  acid  is  completely  dissolved  in  potassium 
carbonate,  equal  proportions  by  weight  being  specifio'l  in  the  official  preparation.  The 
limitations  of  the  official  solution  may  be  derived  fr  ;n  the  following  characters  and 


tMti  quoted  from  B.P.  19t4;  "A  reildi»li  liquid,  iilkalino  to  litmug,  und  having  the 
odour  of  lavender,  'Jj  inilli..tre«,  neutralized  with  hydrochloric  acid,  dischurife  the 
colour  of  60-4  millitres  of  N/10  solution  of  iodina,  the  presence  of  a  slight  czceM  of 
sodium  bicarhoniito  being  maintained  throughout  the  operation." 

The  United  State*  Phaminc'ipn-ia  IX,  p.  251,  describes  Fowler's  Solution  as  an 
aqucouit  solution  containing  potaMHtiini  arsenite,  corretuponding  in  amount  to  not  less 
than  0-975  per  cent,  nor  more  than  lO'iS  per  cent  of  A^jO.  (1»7-92).  The  solution 
is  to  be  free  from  arsenate  compounds  and  is  made  up  originally  with  potasaiura 
bicarbonate  and  titrated  with  standard  iodine  solution  in  the  usual  manner. 


Examinaiion  of  Samples  of  Arsenioun  Acid, 


Samples  of  Liquor  Arsenicalis  maj  reach  the  public  in  unofficial  strength  for  ai 
li'ast  four  reasons ;  — 

(1)  A  prop.>rl'-  made  up  and  standardized  solution  may  deteriorate  or  change 
slightly  in  strength  on  loiif  standing  if  not  kept  in  a  proper  container  under 
constaiit  seal. 

(2)  The  rotailer  may  sell  a  solution  of  his  own  manufacture  carelessly  prepared 
and  unstandardized. 

(3)  A  wholesale  firm  may  furnish  the  retailer  with  a  carelessly  prepared  and 
unstandardized  solution. 

(4)  If  accurate  weighing  of  the  arscnioua  acid  be  taken  as  the  only  method  of 
standardization,  slight  impurities  in  the  acid  along  with  incomplete  solubility  would 
account  for  solutions  being  slightly  below  standard. 

The  last  of  these  possibilities  will  be  considered  first.  From  the  nature  of 
its  manufacture  it  was  considered  improbable  that  any  great  variation  would  be  shown 
in  the  quality  of  different  samples  of  arscnious  acid  found  on  the  market.  With  this 
in  view,  samples  were  taken  from  various  retail  stores  and  from  wholesale  houses. 
Ono  per  cent  solutions  of  these  samples  were  made  by  weighing  1^'.  of  a  powdered 
arsenic,  without  previous  drying,  and  making  the  volume  up  to  100  mils  in  the  manner 
dejcrihod  in  the  official  method.  No  e-xtraordinaiy  care  was  taken  with  this  work  and 
tlie  volumetric  glassware  was  such  as  is  found  on  the  present  market.  By  carrying 
out  the  work  in  this  manner  it  was  hoped  to  duplicate  the  conditions  obtainable  in 
any  ordinary  laboratory  or  drug  store.  Ten  mils  of  the  solution  thus  made  up  was 
acidified  with  concentrated  hydrochloric  acid,  and  on  further  dilution  with  water  to 
about  50  mils,  was  neutralized  by  the  addition  of  considerable  excess  of  sodium  bicar- 
bonate. This  solution  was  then  titrated  with  standard  iodine  solution,  using  fresh 
soluble  starch  solution  as  indicator.  All  solutions  used  were  carefully  prepared,  heiag 
standardized  with  repurified  potassium  bichromate  and  iodic  acid.  Samples  of 
arsenious  acid  examined  in  this  manner  were  found  to  give  fairly  close  approximations 
to  standard  1  per  cent  solutions.  Twenty-three  samples  in  all  were  collected  from 
leading  wholesalers  and  from  some  retail  stores.  The  detailed  analysis  of  solutions 
made  aa  above  from  these  sami>Ies  is  given  below.  In  some  cases  these  were  given  a 
regulation  sample  number;  in  other  cases  they  were  simply  procured  in  a  semi-official 
manner  by  our  inspectors. 
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Anonic 

Ai°H<oii)ua  Aciil 

C.P.  Armiiio        . 
ArarniiHi*  Acid 
White  ArMiiicC'»ni 

merciftl     ... 
Anenioiiii  Ai'iil  C.  I' 

74<l!)il 

740IKt 

7¥m 

740ta 

7Nat7 

7H-Jil» 
78300 


Wh<iln«lvr. 


N»t  ffivi-n  . 


V^odur. 


Ni>t  Kivrii  . 


|\»t.  l»riif  

V«yiii»na  Ltd. ...     -    . . 
jNdt  Miv«ii 

!Nat.  UniR 

lUmiiida  DriiK  Co.  Ltd, 

|N«t.  l)n.gCo 

Msruki.    


II.  .1    HtalkiT.  let  Ki'Wmi  Ht. 

J.  .HkiiimrftS..ti.  :W\V.llinuton  Ht. 

Hull  .Mi'diiul  IIhII 

IliirriMin'M  I'hMriiiacy 

Allrii  &  Oichrano 

X»t.  Dnm 


ArtH*nic. 


7»aw> 


812311 

79728  1 

Anumic       Triuxiilr 

VM.P.  IX.  :M«rck. 

AraeniuuM  Acid  C.  P.  I 


iNat.  DniK 

jRwl  Cni«»  rhannacy. 

!|)r.  .MtirinftCo 

'  N<it  givMii 

iFarkf  Diivii  &  Co. 
Nat.  I'niK 


Lyiiiaii' 


Lid 


Kwcri,  ('ftiu*.r(>n  A  Wait,  Ltd.  . 

( 'lia|>iiiaii.  i>art  A  Oi.,  CraiK  >4t.  W 

Nat.  l>niK 

I 'unada  I  Iriiit  Cu 

K<i«"  l)rii|f«ci 

K.CIintun  Brown,  I'nioiiand  Wati-r 

.HtlM-t 

S.  I>.  Whitiiinrp,  .Smith  Kiid  I'hariu 

N.it    linig 

Kiii'n.w  rhuniiicy 

Dr.  .M  Tin  ft  Cii 

W.  K.  SiimidHm    

I'ark,  llavm  A  Co 

Nat.  I>rin( 


I'lacv  «>lfl  at. 


IHUwa 


Hull  . . 
<HU«». 


Montreal.. . 


PC.  lj»liiw 
Htandsrd. 


8t.  Juhn,  N.  B. 


Qu«b*o.. 


IxmHun.  .  . 
Walkmill* 
Winnipeg.    . 


Muntml . 
Londun, 
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It  in  quite  oviJeiil  from  im  inspeftiim  of  tho  alxivo  rosults  that  the  arsenious  acid 
available  in  Canada  is  of  i»ut'h  purity  that  nm.st  of  it  miiriit  well  bo  weighed  out  din-ctly 
and  dissolved  coiuplotely  in  thf  r«H|uir<^l  volume  of  solvent,  for  iircpiiration  of  Li<iuor 
Arsenicalis.  The  accuracy  of  tho  product  made  in  thi:*  niaiiiiiT  would  be  such  as  to 
brin^  it  within  tho  ro<|uiroini'nts  of  phannai'oiio'ial  limitations  in  most  instances. 
Seven  samples  in  twenty-throo  woro  found  to  lie  lieyond  permitted  limits  of  variation, 
due  to  impurities  in  the  arsenic.  Impurities  jrreat  or  small  can  never  be  accepted  as 
leiritimate  reasons  for  placing  solutions  inider  KtrenKth  upon  the  market.  This  work 
was  undertaken  simply  to  vo'"*  "ut  that  when  ordiiiiiry  care  is  observed  in  weiKhini? 
and  in  obtainini?  complete  solution,  the  niaxinuiin  error  found  in  any  sami>le  arising 
from  this  cause  does  not  exceed  4  per  cent.  The  pluirmacopraMas  allow  a  variation, 
taken  on  the  same  basis  as  above,  of  :.'  .">  |«t  cent.  Orjtiiuic  matter  and  dust  seem  to 
constitute  the  major  portion  of  the  impurities  found  in  those  samples  which  ran  from 

3  to  4  per  cent  lujow  strength.    It  is  evident  that  the  maximum  error  should  not  exceed 

4  per  cent  or  the  percontaffe  of  arsenious  acid  in  Fowler's  Solution  should  never  be 
lees  than  0.960,  when  reasonable  care  h.is  lieen  taken  in  preimrinfj  the  solution  from 
such  materials  as  are  obtainable  .m  the  niarki^t.  In  any  case,  even  after  the  nmst  care- 
ful weighinK  the  final  solution  should  be  tested  by  titration.  In  this  way  no  matter 
how  impure  tho  original  arsenious  acid  may  be,  by  reason  of  non-oxidizable  materials, 
tho  error  '■•  reduced  to  the  very  small  error  of  titration.  The  responsibility  for  this 
further  standardization  must  be  plac(><l  on  the  retail  druKRi^t  and  on  the  wholesale 
firms  supplying  this  solution.  The  skill  of  any  drungist  should  be  o<i,ual  to  the  task 
of  standardizing  such  a  solution  to  a  high  degree  of  accuracy  and  no  excuse  for  gross 
errors  should  be  accepted. 


Th$  Examination  of  ffptcial  S,tmpU>  of  FowWi  Solution. 


It  rery  often  hapiwiM  that  munh  «»i>nfu»i(m  nt\»<»  w)i<  thiftinif  "^  rwpmiiibility 
ii  atti-mptcd  by  retail  flrnw  by  dwIariuK  that  they  Imve  Ih«.ii  RUppiied  with  iniprop«rly 
made  tolutiuuN  and  undercrradn  products. 

On  the  other  hand  tli,  maiiufuptiircr  nmy  bi-  kMw\  u\wn  t.»  d«tfi-nd  bimitMlf  from 
the  rutttiler  who  ban  in  BDmo  niuaner  Iow.t.mI  thy  <iuulity  of  ifoml*  ..ritfiniiiiy  tupplied 
in  their  proper  itrfUKth.  In  ord«-r  t<.  aiitiiiputi-  iiiiy  Hucb  (xwaibititiet  it  was  thought 
ndviiable  to  make  n  »p«viQl  nilbvti.iM  .if  !tnm|>l«M  of  liquor  nrwnicalis  at  the  name  time 
that  an  official  "ollection  wa*  Xmng  madK.  Tliln  iixcial  ••■•ll««ctii(n  connUti-d  of  aam- 
plo»  taken  directly  frim  the  manufaotuririK  plant*  of  whoi,-,8le  firnw  or  other  of  the 
larjfer  firms.  In  this  way  it  wnn  h"iN>d  to  truce  out  any  discrepancies  and  find  what 
the  bi>gt  practice  in  thi*  connection  wan  placing  on  the  market.  It  was  thought  that 
the  larger  firms,  of  national  reputation,  might  obtain  a  higher  degriw  of  accuracy  in 
their  producti  working  under  more  uniform  and  standnrd  methods.  With  certain 
eacei)tion»,  however,  little  difference  was  observed  l»<tween  the  accuracy,  or  rather 
inaccuracy,  obtained  either  by  retail  Jggisft  or  lurge  firms.  In  this  si>ecial  collec- 
tion some  samples  iiide«<d  nbow  very  fini-  work.  Others  .11,  *<i  fur  off  standard  requiro- 
menU  that  it  in  evident  due  care  wh^  not  tukmi  in  making  them  up.  Definite  data 
relative  to  these  samples  is  tabulated  below: — 


yi*^ 


Sampls  No. 

Vfndor. 

Place  Sold  at. 

PC.  Below 

Strenirth. 

t';=.Huiidard. 

P.C.  Abova 

Strenftth. 

r„  =  Standard. 

No  numtier 
7H291 

National  Drug  Co 

Ottawa 

St.  John,  N.B 

OlOl 

0  i;y 

0  011 

HI  108 
740(11 
7«a!<7 

Toronto 

Montreal 

Vancouver 

Wlnniijeg 

Walker,  ille 

.Muntrval. .,  . 

0  10.1 
0   -48 
0  •«;."• 
0  U-J 

r  tim" ' 

A     -I'l 
Oi  ta 

6  t)B- 

0  t)99 

0  ouo 

6  ()««'' 

0  155 
0  05H 
0  124 

oo:>« 

0  09i» 
0  0H6 
0  070 
0  016 
0  096 
0  159 

7H721 
(*122» 

«7:i<w 

Parke  Davin  Ca    . 

0002 

HI  126 
74(103 

VymiM  Brr«.  ft  Ca 

Lymann,  Ltd 

Torontj) 

.Montreal 

WinniiMy. 

St  .lohn   N  R 

7!I725 

7H2!t2 

runkda  Drug  Co.      

oiaa 

H12TO 
782(1 1 

\V.  K.  aoiindem  A  Co 

Koyal  Pharmacy 

London 

St.  John,  N.B 

't         II        

Toronto 

7Hl'<« 

7H-.'<I6 

()«..  K.  Bell 

H.  .1.  Di.k 

0063 

81151 
81141 

Infrram  ft  B«'ll 

.1.  F.  Hartu  Co.,  Ltd 

HI  10(1 

K.  0.  We.t  ft  Co 

K.  B.  Shuttleworth  Co  

.McEwFn,  Cameron  ft  Wait  . . . 
Chapman,  Dart  ft  Cu. 

811.13 

•'.r.vi4 
r.T.vm 

Montreal.  '."."!..■;■ ! 
Vancouver. 

7«2!W 

r.  A.  Tef port^n 

Martin.  Bole  ft  Wynne  Co.,  lAi 

Red  CroM  Pharmacy  Co 

Ur.  K.  D.  MorinftCie 

7»723 

No  number . 

Quebec 

Of  the  twenty-seven  samples  reiwrted  upon  above  only  five  come  wit'.iin  the  limits 
of  phariiuicopeeial  standards.  When  it  is  considered  that  these  results  were  obtained 
upon  samples  sold  by  the  best-known  firms  in  Canada,  it  is  remarkable  that  they  should 


In 
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vary  from  IT-O  per  cent  below  strength  in  sample  No.  78-291  to  15-8  per  cent  above 
strength  in  sample  No.  79725.  It  seems  difficult  to  account  for  such  a  condition  except 
through  carelessness  in  manufacture.  Had  they  been  titrated  with  standard  solutions, 
such  an  error  would  easily  have  been  detected.  When  tie  poisonous  nature  of  this 
solution  is  considered  and  the  necessity  of  placing  in  the  hands  of  medical  practitioners 
a  properly  made  up  product  is  taken  into  account,  the  whole  situation  appears  to  be 
quite  serious. 

Discussion  on  General  Collection  of  Liquor  Arscfiicalis. 

This  subject  was  given  attention  in  Bulletin  No.  175  of  this  series,  published 
February,  1909.  At  that  time  it  was  suirgr.te.l  that  a  variation  of  0.020  per  cent 
of  arsenic  be  allowed.  The  assay  pre=<cribed  by  the  pharmacopo-ia  would  demand  an 
accuracy  of  0-002  per  cent  according?  to  1898  edition.  In  the  1916  edition  U.S.P. 
limits  of  variation  run  fro.  0-975  per  cent  to  1-025  per  cent.  The  B.P.  1914  states 
that  25  mils  of  Liquor  Arseiiicalis  should  discharge  the  colour  of  50-4  mils  of  deci- 
normal  iodine.  A  1  per  cent  solution  of  pure  arsenious  acid  should  (using  25  mils) 
react  completely  with  50-53  mils  of  dcci-nornial  iodine.  Any  samples  showing  a 
greater  variation  than  this  may  rightly  be  termed  adulterated. 

It  has  been  claimed  that  Fowler's  solution  falls  off  in  strength  from  a  one  per 
cent  arsenious  acid  solution  on  standing.  Statements  of  this  nature  occur  in  such  texts 
as  Lucas'  Practical  Pharmacy,  p.  16(!.  It  is  recognized  here  that  oxidation  of  the 
arsenious  neid  to  arsenic  acid,  or  an  equivalent  valence  change,  may  take  place  in 
partly  filled  or  exposeil  solutions  contaiiiiuK  excess  carbonate,  after  a  lapse  of  time. 
The  rate  at  which  this  reaction  will  take  place  depends  on  the  care  used  in  handling 
the  stock  solution.  The  etching  of  glass  by  alkaline  solutions  of  carbonates  should 
not  be  confused  with  deposits  of  arsenic  in  any  form.  These  etchings  are  the  result 
of  slow  action  between  the  alkali  and  the  glass,  and  may  be  contaminated  sufficiently 
with  arsenic  to  give  a  test  after  superficial  washing.  VTbon  properly  sealed  a  Fowler's 
solution  will  keep  for  years,  and  during  that  time  will  show  only  slight  loegea  in 
arsenious  acid  content.  Over  a  period  of  from  three  to  four  months  this  loss  is  not 
such  as  may  readily  be  detected  by  titration.  The  rcsptmsibility  in  every  case  should 
remain  with  the  manufacturer  and  vendor.  They  should  titrate  their  solutions  with 
standard  iodine  and  assure  tliemsolves  of  their  co,  -cct  strength  by  this  means,  rather 
than  by  the  incorrect  method  of  trusting  only  t'i  tho  proper  weighing  and  complete 
dissolving  of  definite  amounts  of  arsenious  acid.  In  this  way,  impurities  in  the 
arsenious  acid  used,  cease  to  become  factors  in  the  accuracy  of  the  final  product  as 
far  as  ordinary  commercial  and  pharmacoptral  work  is  concerned.  If  impurities  were 
to  be  considered  in  more  minute  detail,  a  review  of  the  literature  would  show  that 
the  following  may  be  present  in  small  amounts:  Si  O,,  Sb,  0„  Fe,  0„  Ni  O,  Co  O, 
Ca  O,  SO,,  Cu,  Pb,  Zn,  As.  S„  Sb,  Cd,  Ri,  and  S.  For  a  discussion  covering  the  import- 
ance and  elimination  of  these  very  slight  impurities  ,and  dealit>g  in  particular  with 
the  possible  presence  of  antimonousi  oxide  rpference  is  made  to  an  article  by  R.  M, 
Chapin  (J.  Ind.  and  Eng.  Chemistry  vol.  10.  No.  7,  p.  522,  1918)  on  "  The  Preparation 
•nd  Testing  of  Pure  Arsenious  Oxide." 


The  avcriiRe  accuracy  of  this  preparation  as  found  on  tlio  market  at  the  present 
time  shows  a  striking  decrease  when  compared  with  conditions  as  they  wore  found  in 
1909.  The  tiililc  which  folhpws  gives  a  conii)arntive  synopsis  of  tliese  conditions. 
Although  the  condition  of  this  drug  was  extremely  bad  when  first  collected  in  1900, 
it  is  obviously  worse  at  the  present  time.  The  table  contains  the  results  of  analysis 
of  samples  eolleeted  in  tiie  general  collection  as  well  as  those  forming  the  special  col- 
lection which  was  examined  entirely  at  Ottawa. 


Liquor  .ArM^nioali.'^ 

Witliin  O.OIO  of  alt^olute  accuracy 

From  (1.010  to  O.OV)  abxulute  accuracy 

.,     0.0)0  to  0.100 

■'     0  100  to  0  200 
Al«)ve  0.200  absolute  accracy 

Total  


.Samples  lilOU. 

Sa.nplcB  1918. 

15  . 

1 

21 

22 

21 

3A 

lu 

34 

M 

22 

118 


Samples  meetiiif;  B.P.  and  I'.S.P.  requirements  of  not  more  than  O-OSf)-  variation 
from  standard  1-CMJ  per  cent  solution  of  arsenious  acid  given  in  iH'rcentages  of  total 
samples  exam i mil: —  ' 


Year. 

I'ercentaffe 

of  Samples  Meeting 
Re^juirenitints. 

1909 

1918 

21  3 

li  M 

Summary. 

1.  Solutions  of  Liquor  Arsicnicalis  as  sold  in  Canada  at  the  present  time  are  on 
the  average  much  below  their  proper  strength  and  93-2  per  cent  of  samples  examined 
failed  to  meet  pharmaeopoeal  requirements. 

2.  The  accuracy  with  which  solutions  of  this  drug  are  being  prepared  is  notably 
on  the  decrease. 

3.  Both  the  larger  wholesale  firma  and  retail  druggists  are  guilty  and  responsible 
for  this  condition. 

4.  The  purity  of  the  chemicals  used  is  such  that  only  carelessness  in  preparation 
may  hope  to  account  for  this  situation. 

5.  If  this  may  be  taken  as  significant  of  general  practice  in  many  instances  it  is 
indeed  time  that  certain  leforms  were  introduced  and  radical  changes  made  in  the  test- 
ing laboratories  of  many  firms. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

L.  E.  WESTMAN, 

Public  Analyst. 
41267—2 
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I  present  this  report  to  yoii,  bcoauso  I  find  that  ^Fr.  Westnian'a  conclusions  are 
based  upon  fact. 

Section  7  of  the  Act  makes  the  pharmncoponias  the  standard  for  drugs,  and  I  am 
compelled,  for  this  renson,  to  declare  more  than  90  per  cent  of  these  samples  adulterated 
under  the  Act. 

There  aro,  however,  conaidorable  differences  in  the  amount  of  deviation  frrm 
standard  requircmont-s;  ;.nd  it  is  jKisaible  that  a  deficiency  or  excess  of  arsenic  in 
liquor  arsenic;ili..i,  within  limits,  miiy  be  considered  ns  involving  no  danger  to  the 
iiealth  of  the  consumer. 

If  this  be  the  oaso,  the  lino  of  safety  mtist  bo  drawn  by  the  medical  profession;  and 
for  this  reason  I  am  siibmittinif  copies  of  this  report  tc  the  official  medical  advisers  of 
this  depr.rtment,  Prof.  Blaokador  of  J[eGill  College,  Montreal  and  Prof.  Kudolf  of  the 
University  of  Toronto.  Their  opinions  will  bo  furnished  to  you  when  received;  but 
delay  must  be  expected,  sinoo  Professor  Rudolf  is  "  somewhere  at  the  front "  on  mili- 
tary duty. 

Seition  32  of  the  Act  distinguishes  between  adulteration  of  a  kind  injurious  to 
health,  and  that  which  is  not  injurious  to  health;  and  for  this  reason,  the  point  sub- 
mitted for  a  medical  opinion  is  of  importance. 

1  leg  to  recommend  publication  of  this  report  as  Bulletin  No.  401. 

I  have  the  honour  to  bo,  Sir, 

Your  obedient  servant, 

A.  McGILL, 

Chief  Ancdyst. 


11 


it: 


Vi 

< 

1^ 


o 

6 
5? 


« 


'»|<lia<i^  JO  'o)^ 


as 


■i\   'ail  |)JB 
■pui!)fj  .lAoqy 

MIU  iN 

-jy   '^''t  pi» 
-piims'   ""PU 


< 

I          f! 

i 

ri 

? 

^1 

TT 

X 

TD 

JC 

1- 

n 

1 

w 

o 

?1 

S 

5 

?» 

,             r 

c 

c 

5 

(lOO  I 

H'UIUb.>J  '^1  -^ 

•D'ti    .iiuotuy    I 
Jii.i[v.\iiil);4  I 


.«-  ,  s_ 


il: 


i  i.  -  *  a- 


•     =5 

■*  5  i-'  I 

S  £  I  i 

■a  t  '- 


•"»u»0 


•Xjiju«nf> 


•<-o 

1  ^ 


•rflJra»)^  JO  -ojj 


!5    ^ 


•uoirwiioa  JO  a(»(j 


S    §    S    g    2 

r-.      3t      c.      t*      o 


a'^.  i  fe  i 

.  -'-5  -o  -a  ■§ 

UOE  g  g  g 

5^     >  >  U  > 


s  s  s  §  e 


■5  a. I 

5  .£ 


a!  3 

_  -Q  -a  . 


M     Z     O 


1 

i 

i 

S 

1- 

*' 

t^ 

I 


s  a  s 


^      o 


J 


o 
o 


1 

1 

^ 

b 

? 

s 

e 

b 

S    S    '£ 

X       o       « 

b        C        C 


S    9.    K,    ^, 


5^    a 


s 


c 


S    fi    2    g 


rJiJi 


s  ^ 


<  o 
h.  ■ — ■ 

11- 


12 


!;' 


ill 


< 
O 

c 
& 


o 


t-H 


c            "« 

!«                   >t 

.'S  x-S 

•S=-3 

Ss-5-< 

£-     X 

3       ^ 
K        o 

v[(lniiig  JO  i>  I 

-om.ti) 

.2 

■ay    •»  J  \'r» 

1 

■|)UB»s  SM>qv 

•oia.<H 

-< 

•ay    'O'l  pJB 

"o 

-|)Utns   «<'l'il 

S 

•(KHt  I 

3         s-umlwa-aa 
*              )ii.iiB\inl>;^ 

Itf§|     ^ 

t  S?pv..2 

irigvs 

i« 

.2 

5'5; 

£ 

3 

■  £-S> 

~  E  * 

V 

•r  3^ 

<i.-  ■           s          1 

^si" 

J 

?fe 

2 

«•= 

"• 

z 

•»iu.)0 

I 

u 

•Ajijuiof) 

o 

« 

E 

■c  .• 

?l 

"2  3! 

s> 

1 

» 

■8[iImBs  J"  '"X 

£   i 

^  =  s 

^   -g 

•uo 

»a»i[oo  JO  a»BC 

T 
;: 


-3         S 
a  =       iL 


;» 

-r 

-I- 

!> 

t^ 

h- 

I- 

■^ 

X 

O 

fc' 

Vi 

C 

~ 

'*' 

" 

^ 

-T 

5 

-J 

^ 

i 

S 

is 

;j 

r; 

o 

»-. 

C 

— 

c 

« 

a    s   o   « 


>-.   J   J5_z 


s 

S  i^  ^  s  g 

•r       O       -i      -J       ^ 

1 1 


y: 


a    5    ::s    g 


a: 


1-3 
> 


> 


> 


Z 


X 

rj 

ri 

? 

1 

t- 

i'* 

i* 

=3 

i 

- 

S 

f 

"f 

5S 

^ 

Js 

=■ 

e 

o 

a    a    - 

1^     b     e 




; 

: 
: 

1 

: 

C 

•a 

si 

•5      5? 


«-i        Cl        SC        1^       h- 
to       iQ       t^       t^       t^ 


"7       < 


i         3   . 

,  3  -     ii  - 


N     St     &5     ?i      * 

J     .     .     .     ; 

S     ■     '     '    « 


1 

: 

- 

■^ 

■^ 

;^ 

« 

■s 

s. 

h 

U 

■5 

►l 

""-" 

i 

■" 

£ 

3^ 

•■i 

cc 

= 

1 

ta 

1 

5 

£ 

H 

ce 

a 

<_£ 

L 

•«: 

■^ 

"t 

t^ 

S 

S 

1 

1- 

t^ 

•" 

£ 

s 

£ 

i     • 

: 

f 

^ 

>■ 

< 

u 

c- 

s 

c-S 

.: 

0 

M 

ci 

'ck 

$1 

^ 

6 

13 


•O       -f        ^        O       2 

S     o     5j     -^     -« 


^  ?,  -i  & 


^         3 

J     5^     >■ 


I-     I-     t^ 


•'£       J       O 


d  o  ^  ^  -  s 

si   r  .   :  *3'o'3  t  ic 

i  i  i  3  i 


t^      I-      r»      t^ 


s.a  =     =     = 

I       ^       ^       A       A 


» 


III 

>   S   5 


5 

u. 

». 

£ 

1 

'T 

$ 

o 

1 

i 

i 

i 

o 

e 

o 

o 

i 

1 

i 

5 

2 
n 

•"■ 

- 

* 

e 

- 

-    "S 


e    s 


>   .J 


s 

S 

£ 

s 

s 

t£ 

r 
•5 

ce 

= 

= 

■s    a- 


^=  ^  a  = 


Ef   o 


6.    •  — 


<     Q 


».    £ 


.i  = 


-■  f  1 

7  £5 

= 

X 

: 

r  3  = 

:s 

*f* 

•r 

« 

$ 

^ 

5 

i 

? 

o 

^ 

i 

- 

i 

s 

s 

|2 

g 

o 

o 

e 

o 

i 

1 

§ 

§ 

§ 

© 

c 

9 

o 

c 

o 

■ 

d 

" 

" 

« 

B 

•■ 

» 

J       1 

Jd 

1^1 

S 

.■• 

f' 

$ 

s 

s 

s 

s 

O 

■^ 

_« 

o 

•i 

•J 

"3 

« 

IT 

4 

1 

1 

» 

s 

e 

"6     t 

f 

O 

i 

-.i 

^ 

1 

& 

•r      J 

1 

a 

ij 

i    s 

rt 

£ 

^ 

a   * 

# 

B 

■3 

I. 

X 

•? 

'     X 

t-r 

■^      'O 

s 

»^ 

r 

sc 

i 

1  i 

1 

« 

-a 

, 

_ 

s 

« 

< 

. 

X 

cr 

iJ 

!g 

CQ       Ci 

s 

8 

= 

s 

14 


Hi 

fi' 


i| 


m 


CO 

■< 
u 

oi 
o 


o 

d 


Eh 

a 
n 


1.  i 

|5-«? 

X         g 

•t*j<luHI^^  JO    OX 

SlUrfU 

■3 

-ay  '3  "'1  pj" 

■pums  aA.xiv 

a 

•DlUrfU 

< 

-jy    'O'l  piK 

•s 

-pilV)^'  Mopn 

a 

(Mil  I 

9 
1 

i...jint»j-,iji 

';>  *4l  aiiMHjy 

)iia|«.\inh*i| 

>.s§  - 

^^ 

8r 

t 

•is 

•s 

1 

3 

i'c-" 

3 

-<&.•= 

1 

■sfci- 

e 

!.§ 

g 

^ 

a 

r. 

•8iu.»3 

C 

■.(jijusnf') 

0 

3 

■c  t 

t-B 

T  S 

s> 

m 

Mldiireg  JO  -o^ 

t     £ 

PB 

»     5 

■uou 

*>I1<>0  J<>  aina 

5  I 

s 

s 

1 


s 

5 

= 

z 

1 

3 

•O 

•« 

i 

1 

i 

i 

g 

90 

X 

X 

X 

X 

S 

o 

1 

I 

i 

i 

c 

C 

o 

e 

i 

3 

i 

s 

S 

o 

e 

s 

o 

1 

5 

H 

i 

H 

• 

^ 

u 

is 

,; 

s 

■u 

•" 

3,.- 

'n 

i 

> 

5^ 

CaS 

> 

tj 

s 

1" 

8 

s 

s 

n 

3 

IS 

«( 

« 

« 

•J 

^ 

a 

s 

1 

a 

= 

e 

a 
1 

lk. 

2 

£: 

-* 

H 

X 

H 

— ■■ 

Sf 

> 

» 

i 

^ 

Jr 

^ 

s 

;i 

I 

a    u 

! 

^ 

S3 

'j:^ 

S 

It* 

H 

i 

s 

^ 

X 

X 

X 

s' 

1 

= 

r 

s 

= 

1 

< 

-»■ 

J 

(O 

fO 

t;s 

» 

X 

a:        ^ 

= 

»^ 

o 

o 


2 


X      x 


t>  g  I 


.  a 

i  £ 

J-    > 


o 
s 

s 


S    3 


o 


II 


1  8  S 

!3  ST  2 

s  ?  .^ 

g  H  a; 


a:  ^93 

o 


J!  O 


3 


•  I 


15 


e 

2; 


S5 

g 

af 

c 
< 
a 

3: 


a 


1 
e 


—   «   ?^   -^ 

^-  i  I  i 


I 


i     i 


at" 


►*  =  5  '■ 

.  -=  5^ 


if 


S       s    2    S 


La 

i 

■a 
tn 


6 


•gas 


d 


I' 
a 

d 

o 


^  9>       S>       3)       Cl 


k  a 


!S    » 


a 

u 


s 

CQ 

a 


I 

O 


O 
J3 


■2    3 


&    * 


§    ^  S    i 


31       S 

O 


a 

.3-3 


Q 

."0 


a 


.s 
i: 


t:" 

•I 
» 

93 


*  — 


o 
Z 


Z.A 


5    S       S 


3     s        :s 


04 

a 
pa 


OS 

3 


z 


•J 
z 

o 

•n 


o 

s 

H 

I 
O 

« 

O 

z 

3i 
Ed 
B 
E- 

as 
o 
z 

lii 

o 


a: 


3 


« 

1; 

s 

X 

* 

^ 

t~ 

►^ 

rt 

«? 

3 

0 

0 

0 

2 

S 

10 

SI 

3 

0 

0 

^ 


n 


s  s  $ 


S     B 


.1 


■g 
3 


=   .-   .1 


t/: 

a.    0 

1 

1    1 

a 


16 


t 


9     1* 


■rf|<lim^'  jii  -oiy 


s 


•0II1.W 

-jy  -.Td  pm 

•Olll.M 

-pa«lS  .wi>;jn 
I  KM)  I 

'.•>  "fl  OIUtHMy 


U 

U 
cc 

X 
< 

Pi 
o 

& 


o 
6 


I-} 


>■    .  >'  a  c 


s  ■• 

ill 

?  ii 

i  ♦* 


S 

3 


■8^1:33 


•X^ua^nfl 


$•5 
i 


■d(dmtifj  JO  'o^^ 


■uoi^asiioQ  JO  S5«fi 


1  til 

■5      i  er-c 
•«    S     •< 


^  - 

M 

«*5    ' 

-* 

»r. 

i 

1  * 

ft 

« 

i 

f 

d. 

s 

c 

i 

.0 

s 

i 

— 

0 

S 

« 

c 

§ 

0 

S 

?» 

te 

g 

.' 

- 

■■ 

© 

• 

0 

l6  *!l 


,c? 


s  ^  s     s  s 


J  ^ 


i  i  e 

Sr.     S^     i 

DC     «       § 
E      S     :F 

Mel. 
-6  *T  «  i  rt 

.5S-S  is 


—      2 


c 
"I 


>X 

taM 

■M 

>i 

M 

i 

J 

« 

S 

■J 


I 
t 


9 


.T 

5 

e- 

i 

1" 

1; 

T 

s 

i; 

■ 

e 

s 

e 

» 

- 

C 

* 

as 

^ 

s 

^i 

Ii 

0 

0 

— 

0 

® 

3^   S 


s 


/;    S    > 


X.     > 


s  s 


.3" 


5 


a.        ?"-     -S 

^  iilJ 

a   Sao 


p 

10 

§ 

g 

s 

■J 

'' 

I    -    = 


IT 


i-    F-    !•    I-    t*    ••    *•    * 


^     Vo 


0        0       5       0       0       0       9 


% 


g— eT- 


5  i  fe  i  f 

o      b     o     b     I- 


-i 

•:§. 


»   3 


m®tno2^n3w 


i       i      ■£       ■£ 

6     C 

*": — 

1  1  :!  1 

.S    J 

-    •S     "^     § 

.    8 

R 

c 

E     «     ■£    .5 

=      s 

1 

^     S5     £     6- 

•S   £ 

3 

"6 

'.    D.    Mit 
Albert. 
'.  H.  Kowe, 

1 

1 

•< 

w   J  B   -; 

?     ? 

O 

ft. 

o>     e     -'    o 
P.     g     §     1 

g    g 

r- 

s 

=      =             = 

=     = 

5 

: 

=      =      =      = 

:        = 

= 

= 

m     «     n     « 

OO        00 

s 

s 

0       =       =       = 

:        : 

r 

: 

55 

,    1 

18 


gg 


O 

u 

1-3 
I 

d 

J?; 

H 

1-3 

pa 


Hi 


■*Iiliu«K  JO  i.j; 


i 

1 

< 


I  M  •(!  pj» 

I  -p"»iw  «"i-ni 
•owi  I 

iiAjintMj',1  (I 

I     oil  aiu-Mjn 
'       <a<|».\inli;i| 


s     ^  r      0 


•7   1,    £ 

1 

3  '•£ 

«  3  !t 

1 
1 

3 

^3J 

S 

a 

:^ 

mujj 

a 

•Ai!juiin5 

1 

■c  ^ 

■o  b 

:r 

e-» 

i~ 

a 

•• 

A 

■9|<IUl«g  )0    O"^ 

I   4 

PI 

'un 

j«ii'>o  J"  *»«a 

1  1 


1 

> 


I 

4 


>     7. 


^ 


-r     «a 


i  =  —  a 
V..«  s-y; 


>  t  < 

2    o 


s  s 

u  £■   -■'- 

3  c  rz: 

6       > 


S-^3 

>  >> 

r  t>    - 

III 


? 

?? 

g 

g 

tt> 

1- 

1- 

5    > 


